We report observations of a transient source Fermi J1544-0649 from radio to γrays. Fermi J1544-0649 was discovered by the Fermi-LAT in May 2017. Followup Swift-XRT observations revealed three flaring episodes through March 2018, and the peak X-ray flux is about 10 3 higher than the ROSAT all-sky survey (RASS) flux upper limit. Optical spectral measurements taken by the Magellan 6.5-m telescope and the Lick-Shane telescope both show a largely featureless spectrum, strengthening the BL Lac interpretation first proposed by Bruni et al. (2018) . The optical and mid-infrared (MIR) emission goes to a higher state in 2018, when the flux in high energies goes down to a lower level. Our RATAN-600m measurements at 4.8 GHz and 8.2 GHz do not indicate any significant radio flux variation over the monitoring seasons in 2017 and 2018, nor deviate from the archival NVSS flux level. During GeV flaring times, the spectrum is very hard (Γ γ ∼1.7) in the GeV band and at times also very hard ((Γ X ∼ < 2) in the X-rays, similar to a highsynchrotron-peak (or even an extreme) BL Lac object, making Fermi J1544-0649 a good target for ground-based Cherenkov telescopes.
Multi-wavelength observations of the BL Lac object Fermi J1544-0649: one year after its awakening
Introduction
Super-massive black holes (SMBHs; with mass ∼ >10 6 M ) locate at the centres of galaxies. By accreting a large enough amount of mainly gaseous materials, a SMBH can generate luminous emission over the whole electromagnetic spectrum, referred as an Active Galactic Nuclei (AGN; Lynden-Bell, 1969) . Sometimes, an AGN could generate powerful jets, when the jet direction nearly coaligns with the line of sight, this AGN is seen as a blazar from the Earth -characterized by large variability at all wavelengths and usually accompanied by γray emission (e.g., Urry and Padovani, 1995) . Variability at all wavelengths is a defining feature of blazars, so some blazars may be seen as a transient. They may remain quiet and only become bright in a relatively short time scale (e.g., months), and all-sky high-energy monitors like Fermi-LAT and MAXI may catch such rare events.
An optical transient, ASASSN-17gs, or AT2017egv , was detected at V=17.3 mag on 2017-05-25 09:36 UT (i.e., contemporaneous to the LAT transient detections) . The host galaxy, 2MASX J15441967-0649156, was found to be at a spectroscopic Redshift of z=0.171, using the MDM 2.4m Hiltner telescope on the night of 2017 June 14 UT (Chornock and Margutti, 2017) .
The persistent radio source at the same position, NVSS J154419-064913, has a flux density of 46.6 mJy at 1.4 GHz in 1996/1997 (Condon et al., 1998) . This flux density, at a Redshift of 0.171, corresponds to 4×10 31 erg s −1 Hz −1 , a radio luminosity which is above most of known radio-loud AGN (see, e.g., Fig. 11 of Heckman and Best, 2014) . GMRT observed 66.6±8.4 mJy at 150 MHz between April 2010 and March 2012 (Intema et al., 2017) . In this work, we present detailed data analysis in γ-rays and X-rays, optical photometry and spectroscopy, radio flux monitoring in following sections. We further discuss our main findings in Section. 5, including the characteristic blazar SED peaked at X/γ-ray, the fast Xray variation with a time scale down to 1 hour, the mysterious continuum optical component with week-scale variations.
Observed Evolution of the High-Energy Emission

γ-ray Emission
The LAT detector is an all-sky monitor at energies from several tens of MeV to more than 300 GeV (Atwood et al., 2009 ). The γ-ray data 1 used in this work were obtained using the Fermi-LAT between 2008 August 4 and 2018 August 15. We used the Fermi Science Tools v10r0p5 package to reduce and analyze the data. Pass 8 data classified as "source" events were used. To reduce the contamination from Earth albedo γ-rays, events with zenith angles greater than 100 • were excluded. The instrument response functions "P8R2 SOURCE V6" were used.
To constrain the normalization of diffuse background and the spectral parameters of nearby sources for latter shorter-duration analysis, we first carried out a binned maximum-likelihood analysis (gtlike) of a rectangular region of 21 • ×21 • centered on the position of Fermi J1544-0649, using 9-years of data. To this end, we subtracted the background contribution by including the Galactic diffuse model (gll iem v06.fits) and the isotropic background (iso P8R2 SOURCE V6 v06.txt), as well as the third Fermi-LAT catalog (3FGL; Acero et al., 2015) sources within 25 • away from Fermi J1544-0649. The recommended spectral model for each source as in the 3FGL catalog was used, while we modeled a putative source at the position of Fermi J1544-0649 with a power-law (PL):
where the normalization N 0 and spectral index Γ were allowed to vary. The normalization parameter values for the Galactic and isotropic diffuse components, and sources within 6 • from Fermi J1544-0649 were allowed to vary as well. Other parameters were held fixed.
Using the whole data set from the first 8.6 years, we did not detect any source at the Fermi J1544-0649 position. γ-ray flux over monthly time bins were also deduced by letting the normalization and photon index to vary in the iteration. No significant detection (i.e., above TS=12) was found until May 2017. The same was done for year time scale, and only during the last two years was the source detected significantly (see Fig. 1 ). We thus confirm this transient nature as a recent event. With the 8.6-year background model at hand, we carried out maximum likelihood analysis on 3-day/6-day bins from April 2017 to August 2018, and the results are plotted in Fig. 2 . The average γ-ray photon index during the Fermi flares is about 1.7. Flux upper limits were deduced and plotted whenever TS<9. It can be seen that the flaring period lasts for 180 days since MJD 57888, and is composed of two major flares at May to June and August to September 2017. There is a third major flare, though smaller in magnitude, in March 2018. All three major γ-ray flares are accompanied by X-ray flare seen by Swift-XRT. The γ-ray flux goes to a lower level of activity in 2018, as compared to May through October in 2017.
X-ray Emission 2.2.1. XMM-Newton observation
XMM-Newton DDT observation of Fermi J1544-0649 (obs-id: 0811213301) was performed on 21st February, 2018 (MJD 58170) for about 58 ksec. We used EPIC-PN data for the X-ray analysis, as they have higher sensitivity than EPIC-MOS data. We verify that the MOS data return consistent results as the pn data. The data reduction was performed with the software SAS (version 16.1), using the most updated calibration files (updated on May 2018). The event files were processed using 'epproc' with 'bad' (e.g., 'hot', 'dead', 'flickering') pixels removed. The periods with high background events were examined and excluded by inspecting the light curves in the energy band 10-12 keV. As the X-rays of Figure 1 : The γ-ray, optical and MIR light curves of Fermi J1544-0649. The Fermi-LAT γ-ray photon flux (orange) show an increase in 2017 and 2018 relative to previous years. The V -band data are collected from public releases of CRTS (grey) and ASAS-SN (cyan); the MIR data are drawn from WISE database in W1 (blue) and W2 (red). The magenta line indicates MJD 57888 (i.e., 2017 May 15), when Fermi J1544-0649 was discovered and so the Fermi flux seen in the second last data is mostly from thereafter. Figure 3 : EPIC-pn spectrum fitted with different models for the whole observation Fermi J1544-0649 is bright and the pile-up effect is apparent in the source center, we extracted the source events from an annular region with inner radius of 7.5 and outer radius of 40 , using single and double events (PATTERN≤4, FLAG=0). The background events were collected from a source-free circular region of radius 40 within net exposure time of 29.93 ks, and are composed of a total of 165 thousand net source counts in 0.3-10 keV band. We grouped the pn spectra to have at least 25 counts in each bin, and we adopt the χ 2 statistic for the spectral fits. The fitted pn spectra are shown in Fig. 3 . The spectral analysis were performed using XSPEC(v12.9.1m). The uncertainties are given at 90% confidence levels for one parameter.
At first, a simple neutral-hydrogen absorbed power-law (PL) model (tbabs × zpo) was used, and we obtained χ 2 /dof = 946/900 with n H = (14.7 ± 0.27) × 10 20 cm −2 . To understand the absorption and the spectrum of the object, we compared different models. A simple neutral-hydrogen absorbed PL model (tbabs × zpo), in which the neutral hydrogen column density is fixed at the Galactic value of 8.98 × 10 20 cm −2 (Kalberla et al., 2005) , is used. It results in χ 2 /dof = 2397/901, showing that the model does not work for the data. We then added an intrinsic absorber (ztbabs) into the model, where the Redshift is fixed at 0.17 (Chornock and Margutti, 2017) . The fit is then much improved (χ 2 /dof =1015/900), and results in an intrinsic absorber with neutral hydrogen column density of (7.0 ± 2.0) × 10 20 cm −2 . However, there is some systematics in the lowest (0.3-0.8 keV) and highest energy (>7 keV). When trying an ionized absorber model (Zdziarski et al., 1995) , the ionisation parameter is essentially zero, indicating that the absorber is not heavily ionized.
We have also used a log-parabolic (LP) model (eplogpar, in which N (E) = 10 −b(log(E/Ep)) 2 /E 2 often used for blazars; Tramacere et al., 2007) . Here we fix the column density at the Galactic value. We obtained (χ 2 /dof = 1121/901) for this model with peak energy E p = (0.85 ± 0.03) keV and a curvature b of 0.40 ± 0.02. These results are shown in Table. 1. We also tried to allow the column density to vary in the LP model, but the fit parameters are not stable. Based on the above analysis, the PL model (with intrinsic absorption) and the LP model (without intrinsic absorption) can both describe the whole data set well.
We then looked into the timing analysis. The EPIC-PN cleaned light curve in 0.3-10.0 keV band in 100 s bin is shown in Fig. 4 . The background was subtracted and the instrumental effect was corrected using the task 'epicclorr'. The X-ray light curve shows that Fermi J1544-0649 varies on timescales of a few ks. This prompted us to perform time-resolved spectral analysis. We divided the whole observation into 40 Bayesian blocks (Scargle et al., 2013) , calculated with 95% statistical significance using Python module Astropy (Astropy Collaboration et al., 2013 Collaboration et al., , 2018 . In Fig. 5 we show the spectra for the two different block intervals. In Table. 2) as follows: black -736-3328 sec, red -42016-56064 sec.
resolved spectral analysis we ignored the blocks with lesser number of photons. We used 13 block intervals for time dependent spectral analysis. We employed the PL model (tbabs × zpo) first. We also used the LP model in the time-resolved spectra. The time-resolved spectral analysis results are shown in Table. 2. It can be seen that the spectrum becomes harder when brighter, i.e., when the count rate decreases, the softness ratio increases and the peak energy (in the LP model) decreases (see, third panel Fig. 4 ). This shows that the goodness-of-fit (i.e., reduced χ 2 ) in the time-integrated fits is affected by the changing spectrum. To conclude, the PL model is as good as the LP model based on the goodness-of-fit (especially for the short time interval spectral fits). Based on the goodness-of-fit for timeresolved XMM-Newton spectra, we found that the LP model and the PL model can both describe the data well. However, from the broad-band SED, the X-rays represent the synchrotron bump, and it is anticipated that the X-ray spectrum is curved.
Swift-XRT observations
Since 2017 May 26, Swift monitoring observations have been performed. Here we present all XRT results obtained until 2018 July 25. For Swift-XRT (114) data reduction, the level 2 cleaned event files of SWIFT-XRT were obtained from the events of photon counting (PC) mode data with xrtpipeline. The spectra were extracted from a circular region in the best source position with 20 radius. The background was estimated from an annular region in the same position with radii from 30 to 60 . The ancillary response files (arfs) were extracted with xrtmkarf. The PC redistribution matrix file (rmf) version (v.12) was used in the spectral fits. XRT spectra are grouped with 5 counts per bin. XRT spectrum is then analysed with XSPEC(v12.9.1m) in the similar process as the XMM-Newton EPIC-PN spectra. We here fix the absorption column density to be n H = (14.7±0.27)×10 20 cm −2 , the value found from the XMM-Newton analysis. From the fitted spectra, unabsorbed flux values were calculated from 0.3-10 keV in cgs units for all observations. The Swift-XRT light curve and evolution of the power-law index are plotted in Fig. 2 . Some but not all Swift spectra can be fitted with the LP model (tbabs*zashift*eplogpar). After the discovery of the first major flare in 2017 May 26, the Swift X-ray light curve shows a second major flaring episode in August and September 2017. After that, the high energy flux has decreased to a lower level, besides a third flaring episode in February to March 2018 (see Fig. 2 ).
X-ray correlation properties
We perform correlation studies among the flux, PL and LP model parameters to gain insights on the radiation process (see Fig. 6 ). For all cases linear correlation gives better fit statistics than constant correlation. We calculate Pearson's Correlation Coefficient (Pearson, 1896) along with standard deviation (Bowley, 1928) for these model parameters using Python module Scipy (Virtanen et al., 2019) . In Fig. 6(a) , we compare the X-ray flux with the power-law index and find the following relation:
The correlation coefficient of the X-ray flux and power-law index are r = −0.86 ± 0.08 (for XMM-Newton data) and r = −0.55 ± 0.11 (Swift data) respectively. These results indicate a harder-when-brighter behavior. In Fig. 6(b) , we compare the X-ray flux with the peak energy. The corresponding correlation coefficient is r = 0.81 ± 0.13 (for XMM-Newton data) and r = 0.83 ± 0.08 (Swift data), confirming the harder-when-brighter behavior. Indeed, we find for XMM-Newton and Swift the following relation:
Next, we study the relations between the peak energy (E p ), SED peak value (S p ) and spectral curvature b, in a similar manner as in Tramacere et al. (2007) . For XMM-Newton and Swift data, we obtain f or XMM − Newton : ln S p = (0.46 ± 0.06) * ln E p + (0.77 ± 0.02)[χ 2 ν = 0.002 (7)], 
The unit of S p is 10 −11 erg cm −2 s −1 and E p is in keV. The Pearson's correlation coefficient between ln S p and ln E p is r = 0.86 ± 0.10 (for XMM-Newton data) and r = 0.71 ± 0.12 (Swift data), showing strong positive correlation. Within the context of the synchrotron emission from one dominant component, S p depends on E p as: S p ∝ E α p . The value of α ∼0.5-0.9, we find here is smaller than unity, indicating that the spectral change should be caused by variation of the electron average energy (α = 1.5), or to the magnetic field change (α = 2), but not due to change in the beaming factor (α = 4; Tramacere et al., 2007) . The result is shown in Fig. 6(c) . The correlation between ln b and ln E p is significant (r = −0.50 ± 0.29) for XMM-Newton data but not for Swift data (r = −0.66 ± 0.14) (with b ∝ E −0.45 p , and such a negative correlation is expected in statistical or stochastic acceleration; Tramacere et al., 2007, one should note that Swift data were taken over a long time span (i.e., more than a year) while the XMM-Newton observation was taken within a day). Therefore, it is plausible that different physics is driving the spectral shape (referring here to the peak energy and curvature) at different time scales. The result is shown in Fig. 6(d) .
In summary, owing to the high sensitivity of XMM-Newton, we have found the rapid X-ray variation from Fermi J1544-0649 with timescale down to ∼1 hour, and a hardening X-ray spectrum following the rise of the X-ray flux. Both of these findings support a blazar scenario, in which the X-ray emission is dominated by synchrotron emission of a relativistic jet component.
Other X-ray observations
MAXI-GSC 2-20 keV light curve with 1 day time bin was obtained from a circular region at the best source position with 1.6 • radius from MAXI online data reduction system 2 . Some excess can be seen in the light curve during and shortly after the two major flares in May and August 2017, respectively.
ROSAT-PSPC observed this position of sky for a total exposure ∼480 s during the all-sky survey (RASS). Since there is no detection in this position, and taking 5 counts as a minimum for a detection, the upper limit of the count rate is approximately 0.01. The upper limit of energy flux is taken to be about 10 −13 erg cm −2 s −1 (2RXS; Boller et al., 2016) . Swift-XRT observations thus revealed a peak X-ray flux more than 10 3 higher than this upper limit. These values are indicated by dashed lines in the XRT count rate and light curve panels in Fig. 2. 3. UV, Optical, and IR properties
UV and optical photometric measurements
For Swift-UVOT data reduction, all extensions of sky images were stacked with uvotimsum. The source magnitudes were derived with 3-σ significance level from the circular region of 5 radius in the best source position of the stacked sky images from all the filters with uvotsource. The background was estimated from an annular region in the same position with radii from 10 to 20 . The Swift-UVOT light curves (extinction not corrected) of different filters are plotted in Fig. 2 . To check any color change, we also applied interstellar de-reddening on the U, B, and V-magnitudes. The value of extinction was estimated using the web-based calculator maintained by the NASA/IPAC Infrared Science Archive 3 (Schlafly and Finkbeiner, 2011) , and the corrected values are shown in Fig. 7 . It can be seen that there is no color change against different U-band flux. In particular, no bluer-when-brighter behavior is seen.
On 2018 February 21, XMM-OM observed Fermi J1544-0649 in FAST mode for 12 exposures with different filters. For XMM-OM data reduction, all exposures of sky images are extracted with omfchain. The source magnitudes are derived with 3-σ significance level from the circular region of 5 radius in the best source position of the stacked sky images from all the filters with omdetect. The background is estimated from an annular region in the same position with radii from 10 to 20 . The absolute magnitudes obtained from the analysis are shown in Table. 3.
In summary, as seen in Fig. 2 , the evolution of the optical emission from Fermi J1544-0649 is independent of that of the high-energy (i.e., X/γ-ray) emission. We did several tests (including a zDCF code Alexander, 1997) and did not find a correlation between γ-ray or X-ray flux with optical/NIR flux. In particular, the average optical flux in 2018 is higher than that in 2017, but the average X/γray flux is higher in 2017 than in 2018. This may be due to two emission regions not directly related to each other.
Long-term Optical and Mid-infrared light curves
A comprehensive examination of the long-term variability of Fermi J1544-0649 in every other available band is helpful for us to understand its nature. We checked its optical and mid-infrared (MIR) light curves as shown in Fig. 1 . The Sesar et al., 2007) . The ASAS-SN data possess even larger errors due to its shallow survey depth. Despite that, we can still see a significant (i.e., at the 4-σ level) brightening in the latest two epochs (∼ 0.7 mag). In addition to the ground-based optical time-domain surveys, the Wide-field Infrared Survey Explorer (WISE Wright et al., 2010; Mainzer et al., 2014) has scanned a specific sky area every half year at 3.4 and 4.6 µm (labeled W1 and W2) since 2010 Feb (except for a gap between 2011 Feb and 2013 Dec) and thus yielded 12-13 times of observations for each object up to now. We downloaded all of the public WISE data of Fermi J1544-0649 up to the end of 2018 July, distribut-ing over 12 epochs at intervals of half year. For each epoch, there are typically 12 individual exposures within one day. Hence the WISE database allows us to study both its long-term and intra-day MIR variability. First, we binned the data every half year (as we have done in Jiang et al., 2016; Dou et al., 2016) , which displays an obvious and continuous trend of brightening since 2017 February. The latest exposures taken in 2018 July has brightened by ∼1.3 and ∼1.5 magnitudes in W1 and W2, respectively, in comparison with two years earlier; such an increase is even larger than in the optical band. We have also tried to explore the possibility of intra-day variability in each epoch following Jiang et al. (2012); Jiang (2018) , which may provide a direct evidence for the jet toward us. Nevertheless, the short-timescale variability is insignificant.
In summary, there are long-term variations in both optical and MIR bands, that are indicators of past AGN activity. Moreover, both bands show a trend of recent brightening, especially in 2018 when the high-energy emission goes down to a lower state.
Optical spectroscopy
To look for any spectral feature in optical, we obtained three spectra in 2017 and 2018. We carried out an observation using the IMACS (f/2) spectrograph on the 6.5-m Magellan telescope on 2017 September 7, with a total exposure time of 800s. Two standard stars and He-Ne-Ar lamp spectra were taken before and after the exposure for flux and wavelength calibration. The raw two-dimensional data reduction and spectral extraction were accomplished using standard routines in IRAF. To extract the nuclear spectra, we used the APALL task and chose an aperture of 2 .
We also performed a spectroscopic observation of Fermi J1544-0649 by the Yunnan Faint Object Spectrograph and Camera (YFOSC) on the 2.4m telescope, located at the Lijiang Station of Yunnan Observatories (longitude = 100 • 01 51 , latitude = 26 • 42 32 N, altitude = 3193 m) of the Chinese Academy of Sciences on 2018 February 28. Grism #14 of YFOSC, which has a resolution of 1.67Å pixel −1 and wavelength coverage of 3200-7500Å, was used. Given the seeing conditions, we employed a slit with a width of 2. 5. The total exposure time is 3300 s to achieve a high signal-to-noise (S/N) ratio. The spectroscopic data were reduced following the standard procedures using IRAF, including bias and flat correction, cosmic ray rejection, spectrum extraction, wavelength calibration, and flux calibration. When extracting the spectrum, the aperture was selected to reach 2% of the peak value to include most of the light from the source; a good S/N ratio can therefore be obtained. The emission line of He-Ne lamp was used for wavelength calibration. The aperture of the lamp spectrum was identical to the aperture of the source, ensuring that function between wavelength and the position corresponds to the aperture of the source. BD+33d2642 is used as the spectroscopic standard star to calibrate the flux of the object. Considering the airmass of the standard star and the extinction coefficient at Lijiang Station, the sensitivity function can be determined by using the counts and the flux at each wavelength for the standard star. Then the sensitivity function is applied to Fermi J1544-0649 to convert the counts back to flux for Fermi J1544-0649. The airmass of the object, which is different from the standard star, is also considered.
On 2018 May 11, we obtained a medium resolution (R∼2000) spectrum using the Kast double spectrograph (consisting of red and blue channels) on the 3-m Shane telescope at the Lick Observatory. We used the 600/4310 grism on the blue size and 600/5000 grating on the red side with a wavelength coverage approximately 3300-5500Å and 5500-8000Å. We apply a 1. 5 slit aligned at parallactic angle for the observation with a 30-minute exposure for both channels. The flux calibration is based on the spectrophotometric standard star Feige 67.
The Magellan and Lick spectra obtained are largely featureless with only weak absorption lines (Fig. 8) . These spectra are consistent with Fermi J1544-0649 being a BL Lac object. Along with Lijiang observation, these three optical spectra (taken at times shown by the dashed lines of Fig. 2 ) has shown strong variation which is not correlated with the X&γ-ray variation. We also checked that the stellar absorption lines from host galaxy (e.g. CaII, K, MgI and NaI Paiano et al., 2017) in the Lijiang spectrum have a redshift consistent with 0.17 (Chornock and Margutti, 2017; Bruni et al., 2018) . The Lijiang spectrum was taken on 2018 February 28.
Surprisingly, in the blue end, there are two unidentified BAL-like features at around 4000Å and 4200Å. If it is true, such BAL feature would indicate fast gas outflows blocking the line of sight towards the unknown optical source. This phenomenon is often observed in quasars (Weymann et al., 1991) , and has been seen in at least one BL Lac object, PKS B0138-097 (Zhang et al., 2011) . Such BALlike feature does appear just a week after the XMM-OM observation (21 February 2018, MJD 58170) when the optical spectrum (as seen by the magnitudes in different filters) is very blue, as compared to those taken in other epochs (Fig. 2 fifth  panel) ; thus the BAL-like feature is seen during a unique optical color-changing state. The Lijiang observation is performed at the second part of the night before the early morning, sometime, the observation condition changes quickly due to the frog or wet air. However, according to the note by the Lijiang observer, there is no evidence of either quick air change, or instrumental malfunction during the Figure 8 : The Lijiang 2.4m spectrum taken on 2018 February 28 (where two possible broad absorption lines (BALs) at around 4000Å and 4200Å are evident), is compared with those taken by the Magellan 6.5m telescope on 2017 September 7 and the Lick-Shane telescope on 2018 May 12. The two crosses mark the position of telluric absorption. Indicated by vertical dashed lines are those of CaII and K, MgI and NaI at z=0.171 (from left to right), but the NaI position is very close to a telluric feature and thus the identification is only tentative. The Magellan spectrum is smoothed by 3 pixels and the Lijiang and Lick-Shane spectrum by 5 pixels for display purpose. observation time. Fermi J1544-0649 was observed at 2018-02-28 20:41:55.601 for 3300s, and the airmass is 1.359291. The standard star bd332642 was observed at 2018-02-28 20:33:05.119 for 200s, and the AIRMASS is 1.12949. Of course, we could not exclude any undiscovered problems related to the instrument.
RATAN 600-meter radio observations
The measurements of the fluxes were obtained with the RATAN-600m radio telescope in transit mode by observing simultaneously at 1. 2, 2.3, 4.8, 8.2, 11.2, and 21.7 GHz. The observations were carried out during October and December 2017, and January, February-April and July 2018. The parameters of the antenna and receivers are listed in Table. 4, where f is the central frequency, ∆f is the bandwidth, ∆F is the flux density detection limit per beam, and BW -beam width (full width at half-maximum in RA). The detection limit for the RATAN single sector is approximately 5 mJy (the time of integration is 3 s) under good conditions at the frequency of 4.8 GHz and at an average antenna elevation. We averaged the data of observations for 2-25 days in order to get a reliable values of the flux density. Data were reduced using the RATAN standard software FADPS (Flexible Astronomical Data Processing System) reduction package (Verkhodanov, 1997) . The flux density measurement procedure is described by Mingaliev et al. (2012 Mingaliev et al. ( , 2014 ; Udovitskiy et al. (2016); Mingaliev et al. (2017) . The following flux density calibrators were applied to obtain the calibration coefficients in the scale by Baars et al. (1977) : 3C48, 3C147, 3C161, 3C286 and NGC7027. We also used the traditional RATAN flux density calibrators: J0237−23, 3C138, J1154−35, and J1347+12. Measurements of some calibrators were corrected for linear polarization and angular size, following the data from Ott et al. (1994) and Tabara and Inoue (1980) . The systematic uncertainty of the absolute flux scale (3-10% at different RATAN frequencies) is not included in the flux error. The total error in the flux density includes the uncertainty of RATAN calibration curve and the error in the antenna temperature measurement.
The radio emission was detected at 4.8 GHz and 8.2 GHz only. We measured the flux density at 4.8 GHz for each single scan. At the frequency of 8.2 GHz we used all scans in each observation epoch (Fig. 9) to get average flux density. We did not find any significant variation of the flux density in the 2017-2018 measurements. The average flux densities at 4.8 and 8.2 GHz and number of observations in each month are presented in Table. 5. The most enigmatic behavior of Fermi J1544-0649 is its recent 'turn-on' highenergy emission (X-rays and γ-rays) for about a year, while it remained quiescent for the past decade or so (see Fig. 1 ). During this 'turn-on' state, the γ-ray flux shows variabilities with a minimum time scale down to weeks. Bruni et al. (2018) suggest that Fermi J1544-0649 is a BL Lac object. Blazars are well known sources that show variability at all time scales from decades down to intra-day (i.e., IDV). And indeed, with XMM-Newton, who has a much better sensitivity than Fermi, we have discovered < 1 hour variation during a GeV low state.
If Fermi J1544-0649 is a previously unknown blazar, its high-energy flux is constrained to be very low by all-sky monitors like Fermi-LAT and MAXI for around a decade before 2017, as well as ROSAT in the 1990s. The high-energy flares that began in May 2017 thus indicates a high-state never seen before for Fermi J1544-0649. Particularly in γ-rays, Fermi J1544-0649 remains in the quiescent state for nearly 9 years, which is a rather long period for a Fermi blazar. When comparing the γ-ray spectrum of Fermi J1544-0649 with sources in the second LAT AGN catalog (2LAC; Ackermann et al., 2011) , the mean photon index of the three major categories of γ-ray BL Lac objects, high-synchrotron-peak (HSP), intermediate-synchrotron-peak, and low-synchrotron-peak, is 1.84, 2.08, and 2.32, respectively. With an average photon index of about 1.7, Fermi J1544-0649 (during its flares) has a spectral index at γ-rays well within that of HSP BL Lac objects.
In both the low and flaring state, the SED of Fermi J1544-0649 remains a typical blazar SED, which consists mainly of a synchrotron peak in X-rays and an inverse-Compton peak in γ-rays. During the high state in May 2017, the γ-ray peak indicates Fermi J1544-0649 to be a high-frequency-peaked BL Lac object. The changing X-ray photon index of Fermi J1544-0649 is around Γ ∼ 2.0 during the major flaring period. i.e., 1.63 ± 0.13 on MJD 57936, 1.67 ± 0.0.07 on MJD 57991, and 1.63 ± 0.09 on MJD 58009, making Fermi J1544-0649 to be an extreme blazar candidate (at times) based on the synchrotron peak frequency (Abdo et al., 2010; Fan et al., 2016) . Extreme high-frequency-peaked BL Lac objects (EHBLs), like 1ES 0229+200 and 1ES 1101-232, are blazars with a very high synchrotron peak (c.f., >1 keV; Costamante et al., 2001) and usually exhibit exceptionally hard TeV spectra, and they are good probes of the Extra-galactic Background Light (EBL) and Extra-galactic Magnetic Field (EGMF). Yet the sample of extreme blazars remains small (Costamante et al., 2018) . Mkn 501 behaved like an EHBL throughout the 2012 observing season, with low and high-energy components peaked above 5 keV and 0.5 TeV, respectively. This suggests that being an EHBL may not be a permanent characteristic of a blazar, but rather a state which may change over time (Pian et al., 1998; Ahnen et al., 2018) . Future Xray/TeV measurements may help us, not just to further probe the synchrotron/IC peak of Fermi J1544-0649, but also to unveil its rapid variations, even during a GeV low state.
A simple SSC model for this blazar candidate -Fermi J1544-0649
Following the hypothesis that Fermi J1544-0649 is a blazar, we employ a simple Synchrotron Self-Compton (SSC) model to estimate the physics in Fermi J1544-0649. This SSC zone could be either from the main jet in a typical blazar scenario, or from a mini-jet in a misaligned blazar scenario. Since the source is varying by a large factor, spectral energy distribution (SED) are shown for two representative dates: 2017 May 26 (during the first flare) and 2017 July 1 (between the first and second flare), as shown in Fig. 10 . It has a broad-band SED consistent with a BL Lac object.
During the SSC fitting of the SED of Fermi J1544-0649, the first constraint comes from the relatively low UV emission when compared to the X-ray emission, clearly the UV emission is supposed to be mainly from the host galaxy and other sources rather than this synchrotron emission, in case of Fermi J1544-0649 it is particularly dominated by an unknown continuum component that varies independent from the X&γ-ray emission; therefore, the observed UV emission can Table 6 : Parameters used in the SED fits. Here E e only represents the total electron energy currently in the GeV emitting region, it is a free parameter, meanwhile the total energy output per second for a jet is around 10 45 erg/s. only serve as an upper limit in our spectrum fitting, and a very hard electron spectral index of −1.4 is introduced in both the high state and the low state fittings. Noticeably, the intrinsic UV flux accompanied by the γ−ray flare could be much higher than this limit, due to the unknown extinction.
With such a hard electron spectrum, the inverse Compton (IC) fitting of the low state requires an electron cutoff energy of a quite low energy (8 GeV in Fig 10) , in order to constrain the IC peak at <10 25 Hz; As a consequence of choosing such a low cutoff energy, a very compact gamma-ray emitting region is needed to boost up the IC flux. In Fig. 10 , we adopt a R b size of merely 2.3×10 14 cm in the comoving frame, which corresponds to a minimum GeV variability of 10 minutes when using a Doppler factor of 25 (which is in the range of Doppler factors for blazars, e.g., Savolainen et al., 2010; Fan et al., 2014; Liodakis et al., 2017) . As a comparison, the radius of the Innermost Stable Circular Orbit of a 3 × 10 8 M black hole (Bruni et al., 2018) is roughly 2.4×10 14 cm.
The observed GeV spectrum of the high state is very hard and it allows the electron cutoff energy to move freely above 10 GeV during the fitting. This large parameter space of fitting the high state is also due to the lack of direct observational constraints on the magnetic field B, Doppler factor δ, and the size of the gamma-ray emitting region R b . In Fig. 10 , we have shown one of the many fitting results with an electron cutoff energy of 25 GeV. More parameter details about our fitting can be found in Table. 6.
The mysterious optical variation and MIR flare
The strong optical variation of Fermi J1544-0649, as seen in Fig. 2 , does not show one-to-one consistency with the X-/γ-rayvariation. Thus, besides the X/γray flare component and the host galaxy, alternative sources are likely to dominate the optical band, e.g., other blobs in the jet or even from the core region.
γ-ray sources in BL Lac objects are normally considered as the relativistic shocks inside the jet. It is well accepted that the jet flow is very likely to be intermittent (Wang and Zhou, 2009) . When an injected flow catches up with a slower flow or hits some over-dense medium, a shock is formed. The observed blobs in the jet, as seen in those best observed relativistic jets, e.g., M87 (Owen et al., 1989) and 3C 120 (Casadio et al., 2015) , are commonly interpreted as shock waves moving along the jet. In case of an intermittent power injection, the shock could slow down and the opening angle of the beaming emission will be widening, the rise and the decay of an internal shock could naturally cause a variety of light curves based on different viewing angles. Clearly, each shock (knot) of the jet could result different non-thermal emissions, see e.g. the well observed jet of 3C 273 and M87 by HST (Biretta et al., 1999; Bahcall et al., 1995) and Chandra (Wilson and Yang, 2002; Sambruna et al., 2001) , which has shown clearly resolved knots along the jet, and their peak energies gradually move from X-ray to optical with increasing distances to the nucleus.
To explain the violent variation of this unknown optical source (with timescale down to 1 week) of Fermi J1544-0649, an intrinsic rise & decay of the accelerator close to the BH could cause the optical flare. Additionally, many magnetic launching models suggests a jet field of helix structure, which is also been supported by the polarization observations (e.g., Gabuzda et al., 2004) . In the helical model, strongest emission is obtained when the shock wave reaches the bent regions towards the observer (Gomez et al., 1994) . In the case where an alternative blob dominating the optical flare through its synchrotron emission, correlated infrared flares are likely to be observed (which is indeed observed in 2018, Fig. 1 ).
In our simple SSC model above, the optical observation only functions as an upper-limit. Clearly, one-zone jet models, (see, e.g., Bruni et al., 2018) , which includes a relativistic jet with a single emitting zone, an accretion disk, and the host galaxy, will face difficulties to explain the observed UV excess, the strong optical variation and MIR flare seen in 2018.
Conclusion and Outlook
The high-energy transient Fermi J1544-0649 is likely due to a sudden energy release (geometrical beaming may play a role as well) of a previously unknown BL Lac object, as first suggested by Bruni et al. (2018) -no high-energy emission was ever seen over the ∼9 years' lifetime of the Fermi satellite (nor by MAXI in X-rays) before April 2017. It is important to understand the mechanism that causes the sudden increase of radiation recently. We argue that a shock-in-jet model combined with viewing angle effects may explain the high-energy flares.
Fermi J1544-0649 displays the typical blazar characteristics including strong X/γ-ray flares after a decade-long quiescent period, a typical blazar SED, and rapid variations with timescale down to <1 hour, The optical flux of Fermi J1544-0649 does not vary at the same time with the X/γ-ray flux. Thus, besides the X/γray flare component and the host galaxy, alternative sources are likely to dominate the optical band.
Being a HSP BL Lac object, Fermi J1544-0649 is likely a TeV-emitting blazar, and it shows huge variation in X-rays and γ-rays. Observing Fermi J1544-0649 by current and/or upcoming Cherenkov Telescope Array, e.g., CTA will tell us about the position of the Compton peak, that in turn will constrain the jet physics. At times being an extreme blazar, it would also be another blazar to probe extreme particle acceleration, EBL, and/or EGMF.
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